Abstract. Genetic diversity is the main source of variability in any crop improvement program. There are abundant rice landraces in Hani's terraces fields in Yunnan, especially red rice resources. A set of 61 red rice landraces were characterized using 78 simple sequence repeat (SSR) markers to study genetic diversity. A total of 499 fragments were amplified, averaging 6.397 alleles per primer pair. The polymorphism information content ranged from 0.115 to 0.836 with an average of 0.593, the gene diversity index was 0.633 and heterozygosity was estimated as 0.165. The results showed that these rice landraces have a rich genetic diversity of Hani's terraces fields in Yunnan.
Niujiaozhai Township, Panzhihua Township, Shalatuo Township, Shangxincheng Township, Shengcun Township, Xiaoxinjie Township, Xinjie Town, 12 varieties origin is unknown (Table 1) . Table 1 Name and collecting sites of red rice landraces in this study.
DNA template preparation and PCR
DNA was extracted using a protocol adapted from Dellaporta et al. [17] . Following solubilization of the DNA in TE buffer, its concentration was assessed spectrophotometrically, and this was used to prepare working solutions of 20 ng/ul. The PCR analysis was carried out based on SSR primers documented in the Gramene database (www.gramene.org), and the amplification protocols followed Chen et al. [18] with only minor modifications. Briefly, each 10μl reaction contained 10ng template DNA, 0.2μM of each primer, 2.5mM dNTP, 1μl 10x Mg 2+ free buffer, 25mM MgCl2 and 0.5U rTaq DNA polymerase (Sangon Biotech, CHN). The cycling regime consisted of a denaturation step (95°C/5min), followed by 30 cycles of 95°C/30s, 55-58°C/30s, 72°C/30s, and a final extension step of 72°C/10min. The amplicons were electrophoretically separated through 8% non-denaturing polyacry lamide gels, and visualized by silver staining [19] .
Data analysis
Amplified fragments of different sizes were considered as different alleles. DNA bands that were amplified by a given primer were scored as present (1) or absent (0) for all the samples under study. The average number of alleles per locus, gene diversity, heterozygosity and polymorphism information content (PIC) were calculated using PowerMarker V3.25 [20] .
Results
The results of polymorphism analysis for 61 red rice from Hani's terraced fields in Yunnan Province using 78 SSR markers are shown in Table 2 . A total of 499 alleles were detected, and the number of alleles per pair of primers ranged from 2 to 12 with an average value of 6.397. Among the SSR markers, RM481, RM297, RM335, RM7288, RM232, RM444 and OSR28 produced the highest number of alleles, which were 12, 11, 11, 10, 10, 10 and 10, respectively; while RM495 produced the smallest number of alleles, which was 2. The polymorphism information content (PIC) values ranged from 0.115 (RM495) to 0.836 (RM444) with an average of 0.593, the gene diversity (GD) ranged from 0.123(RM495) to 0.853(RM444) with an average of 0.633. Maximum heterozygosity (H) was present at RM311 loci (0.885) and average heterozygosity across all 36 loci was 0.165, RM495, RM138, RM282, RM564, RM258, RM496 loci heterozygosity was 0, heterozygosity was found to be very low which may be due to autogamous nature of rice. 
Discussion
A clear understanding of genetic diversity and relationships among cultivars using molecular markers is essential for the effective conservation and utilization of rice genetic germplasm resources, which is an important component in the development of improved rice cultivars [21] . In the present study, 78 polymorphic markers have detected a total of 499 alleles across 61 individuals. The number of alleles ranged from 2 in RM495 to 12 in RM481 and the average was 6.397 alleles per SSR locus, which exceeded the previously reported values of 2.161 [10] , 3.9167 [22] , 5.065~5.313 [16] and 5.5 [15] alleles per locus. The higher number of alleles per locus observed in the present study can be attributed to more SSR markers or the larger number of individuals surveyed than in the previous studies. The average PIC value (0.593) exhibited by SSR markers was almost similar to the observed by Xu et al [16] in 72 current-grown (0.652) and 76 past-grown (0.660) rice landraces, higher averages of PIC value (0.256) were reported by Liu et al. [10] . Among the 78 polymorphic SSR markers, 66 exhibited Gene diversity (GD) higher than 0.500, this result also showed that Hani's red rice landraces have rich genetic diversity. Heterozygosity (0.165) was found to be very low which may be due to autogamous nature of rice. The more diverse nature of the red rice landraces may be a reflection of the prevalent diverse agroclimatic conditions of the Hani's terraces [23] . In conclusion, SSR marker based molecular characterization of Hani's red rice landraces revealed that large variation exists among the accessions. This study will also provide a theoretical basis for the protection and utilization of these rice resources.
